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6HYHUDO UROHV RI XUEDQ IRUHVWV DQG WUHHV KDYH EHHQ
UHFRJQLVHG UHFHQWO\ .21,-1(1',-. HW DO 
,W LV ZHOO NQRZQ WKDW XUEDQ WUHHV UHGXFH DLU SROOXWLRQ
0,//(52Q WKHRWKHUKDQG LW LV VRPHWLPHVQRW





DOOHUJHQLFSODQWV LVRI VLJQL¿FDQFH LI LW RFFXUV RQ D ODUJH
VFDOHLQWKHDWPRVSKHUH,WLVLPSRUWDQWKRZLWLVGLVSHUVHG
ZKLFK LQ WXUQ GHSHQGV RQ WKH VL]H DQG PRUSKRORJ\ RI
SROOHQ JUDLQV 7KHVH IDFWV UHGXFH WKH QXPEHU RI SODQWV
FDSDEOHRILQGXFLQJDQDOOHUJ\WREXWDIHZIDPLOLHVZKRVH
LQGLYLGXDOJHQHUDKDYHDGLIIHUHQWOHYHORIDOOHUJHQLFLW\)RU
OHVV WKDQ D KXQGUHGSODQW VSHFLHV DOOHUJHQLFLW\RI SROOHQ
KDV EHHQ GHVFULEHG DQG ZHOO GRFXPHQWHG '¶$0$772
HW DO   3ROOHQ UHOHDVHG LQ WKH DLU SURGXFHV
ELRDHURVRO ZKLFK VSUHDGV LQ WKH HQYLURQPHQW DFFRUGLQJ
WRSK\VLFDO ODZVRI WKHDWPRVSKHUH ,WVRFFXUUHQFH LQ WKH
DLULVVHDVRQDOSROOHQRIWKHVDPHSODQWVSHFLHVRFFXUVDW
DSSUR[LPDWHO\ WKH VDPH WLPH HYHU\\HDU7KHEHJLQQLQJ
GXUDWLRQDQGOHYHORILQWHQVLW\RISROOHQRFFXUUHQFHGHSHQG
RQSODQWVSHFLHVZHDWKHUFRQGLWLRQVSULRUWRDQGGXULQJWKH














            =ERUQLNJR]GDUVWYD LQ OHVDUVWYD
$/&$=$5&2072,6HWDO+8**5$17,2
/(+7,0b.,
%HVLGHVPHDGRZ\DQG UXGHUDO VLWHVZKLFKDUH WR D
JUHDWH[WHQWFRORQL]HGE\QHRSK\WHVFRQWDLQLQJDOVRKLJK
DOOHUJHQLF VSHFLHV WUHHV DUH DPDMRU VRXUFH RI DOOHUJHQLF
SROOHQLQDWRZQ7KH\DUHSUHVHQWLQXUEDQIRUHVWVSDUNV
JDUGHQVDORQJDYHQXHVDQGURDGVLQFDUSDUNVDQGDORQJ
ZDWHUZD\V +RVSLWDO JUHHQ DUHDV DUH HVSHFLDOO\ VHQVLWLYH
SODFHV ZKHUH SODQW DOOHUJHQLFLW\ VKRXOG EH WDNHQ LQWR
DFFRXQW FDUHIXOO\ DV WKH\ SHUIRUP DQRWKHU WDVN DV ZHOO
7KH\KDYHDQDJUHHDEOHHIIHFWRQWKHZHOOEHLQJRISDWLHQWV
SURPRWLQJWKHLUPHGLFDOWUHDWPHQW
7KHDLPRI WKHVWXG\ZDV WRH[DPLQH ORFDOVRXUFHV
RI DOOHUJHQLF SROOHQ LQ SDUNV DQG DYHQXHV WKDW RFFXU LQ
WKH GLUHFW YLFLQLW\ RI WKH KRVSLWDO FRPSOH[ LQ /MXEOMDQD
DQG WR WKHRUHWLFDOO\DVVHVV LWVSRVVLEOHHIIHFWRQSDWLHQWV
YLVLWRUVDQGHPSOR\HHVRQDFFRXQWRIWKHLUDGGLWLRQDOORFDO
H[SRVXUH %HVLGH D OLVW RI VSHFLHV RI ZRRG\ SODQWV WKH
VWXG\SUHVHQWVVSDWLDOGLVWULEXWLRQRIELUFK%HWXODSHQGXOD






,Q WKH /MXEOMDQD KRVSLWDO FRPSOH[ VLWXDWHG DORQJ
=DORJ5RDG.RU\WNR6WUHHWâODMPDU6WUHHW%RKRULþ6WUHHW
DQG1MHJRã6WUHHWSODQWVDQGVKUXEVSODQWHGLQSDUNVDQG
DORQJ VWUHHWV ZHUH H[DPLQHG DQG UHFRUGHG =DORJ 5RDG
GLYLGHVWKHKRVSLWDOFRPSOH[LQWRWZRSDUWV,QWKHVRXWKHUQ
SDUWZLWKWKHSUHYDLOLQJSDYLOLRQGHVLJQJUHHQDUHDVVSUHDG
EHWZHHQWKHEXLOGLQJVÀDQNHG E\ WKH ULYHU /MXEOMDQLFD LQ
WKHVRXWK2QDFFRXQWRIWKHUHFRQVWUXFWLRQRIROGEXLOGLQJV
DQG WKH FRQVWUXFWLRQ RI WKH ,QVWLWXWH RI 2QFRORJ\ DQG
1HXURORJ\8QLWWKHJUHHQDUHDKDVEHHQUHGXFHGRYHUWKH

















FRPSOH[ZHUHLQYHQWRULHGLQWKH¿HOG 7KH DUHD LQ ZKLFK WKH
LQYHQWRU\ZDVWDNHQFRQVWLWXWHVDSRO\JRQVWUHWFKLQJIURP




7KH VWXG\ VLWH OLQNHG WKH JUHHQ EHOW EHWZHHQ WKH
EXLOGLQJVDQGWKHEHOWFORVHWRWKHEXLOGLQJV0RVWRIWKH
WUHHV UHFRUGHGZHUHGHWHUPLQHGDFFRUGLQJ WR VSHFLHVDQG
VRPHRIWKHPMXVWDFFRUGLQJWRJHQXVZKLFKVXI¿FHV IRU DQ
DVVHVVPHQWRIORFDOVRXUFHVRIDOOHUJHQLFSROOHQ7RDVVHVV
WKH OHYHO RI DOOHUJHQLFLW\ KWWSZZZSROOHQZDUQGLHQVW
DW ZDV XVHG DV D VRXUFH$OOHUJHQLFLW\ ZDV GHWHUPLQHG
DFFRUGLQJ WR WKUHHPDLQ VWDJHV ORZPHGLXP DQG KLJK




LQ WKH ¿HOG DQG IRU PHDVXULQJ GLVWDQFHV WKH &DUWD/LQ[
SURJUDPPHZDVXVHGZKLOH DGLJLWDO DHULDO SKRWRRI
WKHVWXG\VLWHZDVDSSOLHGDVDEDVLV3KRWRVSULQWHGIURP
WKHLQWHUQHWVRXUFH*RRJOH(DUWKZKLFKDUHVOLJKWO\PRUH













6OLJKWO\ OHVV DOOHUJHQLF JHQXV LV DVK )UD[LQXV H[FHOVLRU
/ ZKLFK DFFRXQWV IRU  ,W LV IROORZHG E\ SODQH
3ODWDQXV [ KLVSDQLFD 0XHQFKK ZLWK  DQG KD]HO
&RU\OXVDYHOODQD/ZLWK7KHUHZHUHPHGLXPWR
KLJKDOOHUJHQLFWUHHVUHFRUGHGWRWDOOLQJRIDOOWUHHV
7KH RWKHU WUHH VSHFLHV DUH SODFHG LQWR WKH ORZ WR
PHGLXPFDWHJRU\RUWKH\GRQRWLQGXFHDOOHUJ\DWDOO'XH
WR D SRVVLEOH FURVVZLVH UHDFWLRQ EHWZHHQ UHODWHG SODQWV
LW LVRI LQWHUHVW WRQRWHDVWRZKDWSURSRUWLRQWUHHVSHFLHV
VXFK DV KRUQEHDP &DUSLQXV EHWXOXV / RDN 4XHUFXV
VS DQG EHHFK )DJXV V\OYDWLFD / RFFXU LQ WKH DUHD
KRUQEHDPDFFRXQWV IRUDQGEHHFKZKLOHRDN
1R /DWLQQDPH *HQXV $OOHUJHQLFLW\
 $FHU 0DSOH ORZWRPHGLXP
 $HVFXOXV +RUVHFKHVWQXW ORZWRPHGLXP
 $LODQWKXV 7UHHRIKHDYHQ OLWWOHNQRZQSUREDEO\ORZ
 %HWXOD %LUFK KLJK
 &DUSLQXV +RUQEHDP ORZWRPHGLXP
 &KDPDHF\SDULV /DZVRQF\SUHVV PHGLXPWRKLJK
 &RU\OXV +D]HO PHGLXPWRKLJK
 &XSUHVVXV &\SUHVV PHGLXPWRKLJK
 )DJXV %HHFK ORZWRPHGLXP
 )UD[LQXV $VK PHGLXPWRKLJK
 -XJODQVUHJLD :DOQXW PHGLXP
 -XQLSHUXV -XQLSHU PHGLXPWRKLJK
 3ODWDQXV 3ODQH PHGLXPWRKLJK
 3RSXOXV 3RSODU QR GDWD
 4XHUFXV 2DN PHGLXP
 6DOL[ :LOORZ ORZ
 7KXMD 7KXMD PHGLXPWRKLJK
 7LOLD /LQGHQ QRRUORZ
7DEOH$OOHUJHQLFLW\RIWUHHJHQHUD6RXUFHKWWSZZZSROOHQZDUQGLHQVWDW
3UHJOHGQLFD$OHUJHQRVWGUHYHVQLKURGRY9LUKWWSZZZSROOHQZDUQGLHQVWDW





















            =ERUQLNJR]GDUVWYD LQ OHVDUVWYD
LV UHSUHVHQWHG ZLWK RQO\ RQH YHU\ \RXQJ WUHH 3RSODU
3RSXOXV WUHPXOD / ZLWK D ORZ OHYHO RI DOOHUJHQLFLW\
DFFRXQWV IRU  DQG ZLOORZ 6DOL[ VS IRU OHVV WKDQ
+RUVH FKHVQXW $HVFXOXV KLSSRFDVWDQXP/ZKLFK
LV SUHVHQW WR D ODUJHU H[WHQW  KDV D ORZ OHYHO RI
DOOHUJHQLFLW\
0DSOHV $FHU VSZLWKD ORZ OHYHORI DOOHUJHQLFLW\
DFFRXQW IRU DVPXFK DV 0RVWPDSOH VSHFLHV DUH
SROOLQDWHGE\LQVHFWVH[FHSWIRU$FHUQHJXQGRZKLFKLVD
ZLQGSROOLQDWHGVSHFLHV3ROOHQRIVSUXFH3LFHDDELHV/






6LQFH LW LV QRW LQGLJHQRXV WR 6ORYHQLD LW LV D VRXUFH RI
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7DEOH  7KH QXPEHU DQG SHUFHQWDJH RI LQGLYLGXDO WUHH
VSHFLHVLQWKHVWXG\DUHD
3UHJOHGQLFD  âWHYLOR LQ RGVWRWHN GUHYHVQLK YUVW Y
ãWXGLMVNHPREPRþMX
.RIRO6HOLJHU$3LUQDW-$QDO\VLVRIWUHHVSODQWHGLQYLFLQLW\RIKRVSLWDOVLQ/MXEOMDQDDVDVRXUFHRISROOHQ 
)LJXUH  6SDWLDO GLVWULEXWLRQ RI ELUFK %HWXOD SHQGXOD
5RWKEODFNLQWKHYLFLQLW\RIKRVSLWDOEXLOGLQJVJUH\
6OLND  3URVWRUVND UD]SRUHGLWHY EUH] %HWXOD SHQGXOD
5RWKþUQRYEOLåLQLEROQLãQLþQLKVWDYEVLYR









































RI WUHHV LV JRLQJ WR KDSSHQ LQ D IXWXUH EXW LW VKRXOG EH
EDVHGQRW RQO\RQ WKHLU SRVVLEOH ORZYLWDOLW\EXW DOVRRQ






RQHTXDUWHURI WUHHV$PRQJ WKHPHGLXPDOOHUJHQLF WUHHV
DUHDVKSODQHKRUQEHDPDQGRDNWRJHWKHUZLWKDURXQGWHQ
SHUFHQWDQGKD]HOZLWKOHVVWKDQ
$ VWXG\ FDUULHG RXW GXULQJ WKH &267 ( DFWLRQ
3$8/(,7KDVVKRZQWKDWLQ/MXEOMDQDPRVWFRPPRQ
VWUHHW DQG SDUN WUHHV DUH WKH 1RUZD\ PDSOH DQG RWKHU
PDSOHVSHFLHVKRUVHFKHVWQXW/RQGRQSODQHOLPHSRSODUV
DQGELUFKRWKHUV WREHPHQWLRQHGDUH&DUSLQXVEHWXOXV
$FHU SODWDQRLGHV &DWDOSD ELJQRQLRLGHV /LTXLGDPEDU
VW\UDFLÀXD /LULRGHQGURQ WXOLSLIHUD 3WHURFDULD IUD[LQLIROLD
5RELQLDSVHXGRDFDFLDDQGVRPHRWKHUV+RVSLWDOSDUNVDQG
JDUGHQVDUHQRWVLJQL¿FDQWO\ GLIIHUHQW WR RWKHU JUHHQ DUHDV
DQGSDUNVRI/MXEOMDQDIURPWKHWUHHFRPSRVLWLRQSRLQWRI
YLHZ LQ WHUPV RI WUHH VWUXFWXUH DQG DOVR LQ WHUPV RI WUHH
UHSODFHPHQW0RGHUQOLVWRIVXJJHVWHGFLW\WUHHVXVHGDOVR
IRUFRQVLGHUDWLRQRI WUHH UHSODFHPHQW LQ/MXEOMDQD ZZZ
EDXPSÀHJHVFKZHL]FKSGIVWUDVVHQEDXPOLVWHB*$/.
SGI LV QRW DGGUHVVLQJ DOOHUJRORJLFDO LVVXHV 7KHUHIRUH
ZHEHOLHYHWKDWDOOHUJRORJLFDOSRLQWRIYLHZKDVQRWEHHQ
VWXGLHGLQWKHSDVWZKHQXUEDQWUHHVSHFLHVZHUHFKRVHQ
%HVLGH DOOHUJRORJLFDO ± WUHH VSHFLHV SRLQW RI YLHZ
WKHGLVWDQFH IURPKRVSLWDO EXLOGLQJV LV LPSRUWDQW%DFOHV
DQG (QQRV  KDYH VWUHVVHG WKH LPSRUWDQFH RI WUHH
VSHFLHVZLQGDQGODQGVFDSHVWUXFWXUHIRUDQDO\VLVRISROOHQ
            =ERUQLNJR]GDUVWYD LQ OHVDUVWYD
ÀRZ GLVWDQFH $FFRUGLQJ WR WKHLU HVWLPDWLRQ IRU )UD[LQXV
H[FHOVLRULQDQRSHQODQGVFDSHWKHSROOHQGLVSHUVDOFXUYHLV
VKRZLQJVLJQL¿FDQW GHFUHDVH DIWHU P GLVWDQFH IURP WKH
VRXUFHWKRXJKSROOHQKDVÀRZQ PRUH WKDQ RQH NLORPHWHU
DZD\ ,QDQXUEDQHQYLURQPHQW LW LVQHDUO\ LPSRVVLEOH WR
PHDVXUH ZLQG GLVSHUVDO LQ WKH VDPHZD\ GXH WR VHYHUDO
EXLOGLQJV DIIHFWLQJ WKHZLQG DV REVWDFOHV+RZHYHU LW LV
REYLRXV WKDW SROOHQ ÀRZ IURP RXWVLGH LQWR WKH KRVSLWDO
EXLOGLQJVLVQRWDIIHFWHGE\WUHHVDQGVKUXEVLQWKHVWXG\DUHD
DORQHWUHHVMXVWRXWVLGHWKHVWXG\DUHDDQGWKHEDFNJURXQG
SROOHQ ORDGRI WKH WHUULWRU\VKRXOGQRWEHQHJOHFWHG'XH
WRWKHXUEDQFRQGLWLRQVPHQWLRQHGZHPD\FRQFOXGHWKDW
LPSRUWDQWVRXUFHRISROOHQLVSURGXFHGZLWKLQWKHSDUNV
,Q FDVHRI/MXEOMDQDKRVSLWDO DUHDELUFK WUHHVZHUH
SODQWHG FORVH WR EXLOGLQJV MXVW WZR WUHHV DUH JURZLQJ DW





%DVHG RQ RXU UHVXOWV ZH VXJJHVW WKH IROORZLQJ
UHFRPPHQGDWLRQV 2Q DFFRXQW RI WKHLU KLJK OHYHO RI
DOOHUJHQLFLW\ELUFK WUHHV VKRXOGQRWEHSODQWHG LQJURXSV
LQWKHYLFLQLW\RIKRVSLWDOEXLOGLQJVLHDORQJ=DORJ5RDG
.RU\WNR6WUHHWâODMPDU6WUHHW%RKRULþ6WUHHWDQG1MHJRã
6WUHHW :KHQ SODQQLQJ WUHHV IRU D KRVSLWDO JDUGHQ WKH








EHORQJ 6XFK DUH WUHHV RI WKH IDPLO\ 5RVDFHDH PDSOHV















]D FYHWQL SUDK NL VH ] ]UDþHQMHPEROQLãQLþQLK SURVWRURY
SUHQHVHYQRWUDQML]UDN
3RDOHUJRJHQRVWLYQDMYLãMRNDWHJRULMRXYUãþDPRPHG
]DEHOHåHQLPL URGRYL EUH]R QHNROLNRPDQM VR DOHUJRJHQL
MHVHQ SODWDQD LQ OHVND PHGWHP NR VR GUXJH GUHYHVQH
YUVWHQL]NRGRVUHGQMHYLVRNRDOHUJRJHQHDOLSD VSORKQH
SRY]URþDMR DOHUJLMH =DUDGL PRJRþLK QDY]NULåQLK UHDNFLM
PHG VRURGQLPL UDVWOLQDPL ] EUH]R MH ]DQLPLY SRGDWHN
NROLNRMHQDWHPSRGURþMXJDEUDKUDVWDLQEXNYHJDEHUMH
]DVWRSDQ]EXNHYKUDVWSDVVDPRHQLP]HOR
PODGLPGUHYHVRP9LVRNRDOHUJRJHQRVW LPD WXGL MHVHQ L]
GUXåLQHROMNRYN1L]NRDOHUJRJHQLVRWRSROLLQYUEHSDWXGL
GLYMLNRVWDQM VOHGQMHJD MHQHNDMYHþ WXGLYEROQLãQLþQHP
SDUNX






%UH]D MH ] DOHUJRORãNHJD VWDOLãþD QDMPDQM ]DåHOHQR









QL DOHUJRJHQDOL MHQL]NRDOHUJRJHQ ,]EHUHPR WLVWHYUVWH
NLY]UDNQHVSURãþDMRYHOLNHNROLþLQHFYHWQHJDSUDKXSR
PRåQRVWLåXåNRFYHWQHYUVWHQHYHWURFYHWQLKýHXYDMDPR
QRYHYUVWH R]LURPDNXOWLYDUMH ODKNR ] QRYLPL UDVWOLQDPL
SRGDOMãDPRVH]RQRSRMDYOMDQMDFYHWQHJDSUDKXUDVWOLQVNHJD
URGXNDWHUHPXSULSDGDMR7HPSRJRMHPXVWUH]DMRGUHYHVD
L] GUXåLQH URåQLF MDYRUML UD]HQ $ QHJXQGR VPUHNH









9,/&+(6 (  9HUWLFDO YDULDWLRQ LQ 8UWLFDFHDH
DLUERUQHSROOHQFRQFHQWUDWLRQ$HURELRORJLD





SROOHQPHGLDWHG JHQH ÀRZ IRU )UD[LQXV H[FHOVLRU / LQ D
FKURQLFDOO\IUDJPHQWHGODQGVFDSH+HUHGLW\
%$51(60&223(50$5&86&&+HDOLQJ*DUGHQV
7KHUDSHXWLF %HQH¿WV DQG 'HVLJQ UHFRPPHQGDWLRQV 1HZ
<RUN-RKQ:LOH\	6RQVS
%5,&&+, ( )5(1*8(//, *0,1,&,*58&&, * 





&2072,6 3 )(51$1'(=*21=$/(6 ' 9$/(1&,$
%$55(5$ 50 - / 6$1&+(= -/ )5$,/( 5
52',(5 6  3ROOHQ FRQWHQW VWXG\ RI WKH ORZHU
DWPRVSKHUHLQ/HRQ6SDLQE\XVHRIDEDOORRQ$HURELRORJLD

'¶$0$72 * 63,(.60$ ) 7K0 %211,1, 6 
$OOHUJHQLF 3ROOHQ DQG 3ROOLQRVLV LQ (XURSH %ODFNZHOO
6FLHQWL¿F 3XEOLFDWLRQ /RQGRQ S 
'¶$0$72*-$(*(5663,(.60$)7K0/,&&$5'






*5(*25< 3+  0LFURELRORJ\ RI WKH DWPRVSKHUH
/RQGRQ+LOOERRNV/WG/RQGRQ
+8** 7 5$17,2/(+7,0b., $  ,QGRRU DQG
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